This research paper aims to improving engineering training quality in Morocco with a special focus on the learning outcomes assessment.
knowledge, skills, and abilities (Communauté franç aise, 2013) .
In Morocco, the Bologna process started to be applied almost by the time it began in Europe. Indeed, the Moroccan government decided in the early 2000s to improve its higher education system thanks to it (LMD reform, new public management, evaluation of research, etc.). The goal is to upgrade these teaching systems, to professionalize some diplomas, and to initiate a quality assurance strategy (Ghouati, 2010) .
However, the application of the Bologna process for selective disciplines, such as engineering training, only started in 2006 -2007 (Ghouati, 2010 . The approach enhanced the training programs through the accreditation that are renewed every four or five years and re-adapted according to the Moroccan market and to earlier conducted studies (ENSEM, 2007 (ENSEM, , 2011 (ENSEM, , 2015 (ENSEM, , 2018 . But, despite all the achieved progress to improve engineering training, the Moroccan engineering degree is still not recognized internationally. Indeed, young Moroccan graduates wishing to work abroad can only have a job if they carry out additional training to obtain diploma equivalence.
The reforms of the higher educational system have concluded that pedagogy must be centered on the learning process rather than on the content to be taught. Besides imparting knowledge or applying skills, students must develop the capacity of analyzing situations, identifying and using in an integrated way the relevant internal and external resources to solve them. Indeed, the shift to a program approach, based on learning outcomes, can quickly focus exclusively on the development of professional abilities established on solid and effective aptitudes. Therefore, learning outcomes appears as the link between the expectations of society (the competence repositories) and the educational institution (LEMENU & HEINEN, 2015) .
The starting point of this research was an inventory of the accreditation system in Morocco. We evaluated and compared the accreditation carried out in ENSEM since 2007 using the SWOT decision-making method. This comparison shed light on the points to improve for an appropriate accreditation procedure that allows the Moroccan engineering training to align with the international scale.
A benchmarking study of the different learning outcomes that are set up by international certification bodies allowed choosing the appropriate repository as a reference for the case study of this research.
Finally, we examined the training programs in the last Moroccan accreditation, and we compared them to the learning outcomes set up by the chosen repository to highlight those to be implemented in engineering schools in Morocco.
Research Questions and Methodology
The goal of this research paper is to examine the following research questions:

What constitutes the opportunities to seize for the accreditation of engineering courses in Morocco and what are the threats that should be avoided?
Which learning outcomes do exist in the Moroccan engineering training and which ones are to be implemented?
The study is based on a comparative conceptual approach. The decision-making methods and the benchmarking study allowed us to select the most appropriating elements for our context through the analysis of standards and certification specifications at national and international levels.
Study of the Engineering Training's Accreditation at ENSEM
In 2007, Morocco introduced the standards for the accreditation of training in engineering schools; however, the criteria definition remains unclear and the norms don't specify the learning outcomes to fulfill. Every syllabus identifies its objectives for each subject or section (ENSEM, 2007 (ENSEM, , 2011 (ENSEM, , 2015 (ENSEM, , 2018 .
Indeed, for a course to be accredited, the coordinator must complete the application, including the number of modules for each unit with their descriptions, the hourly volume, and the skills to acquire. These descriptions must follow the Pedagogical Standards Booklet published in the Moroccan Official Bulletin (CNASES, 2014) .
The focus of the present study is on the national accreditation in Moroccan engineering schools and more precisely at ENSEM. The collected data was taken from the Mechanical Design and Integrated Production (CMPI) branch for the three sessions 2007 , 2011 (ENSEM, 2007 , 2011 .
Comparative Study of the CMPI Training Accreditation
This research analysis is based on the SWOT decision-making method (Strengths, Weaknesses, Opportunities and Threats) that was developed by four professors from Harvard in order to identify the strengths and weaknesses of an organization or a project in the light of the external environment opportunities, and threats (Besson & Al., 2010) .
The study refers to the specifications for accreditation of the Commission for Engineering Titles in France (CTI) to select the criteria for the engineer's training (CTI, 2016) . This is justified by the existing similarity between the Moroccan and the French teaching strategies.
All these requirements have been formalized into 13 criteria to be used to study the accreditation of the CMPI program.
This analysis allowed drawing up a comparative framework.
These following scales have been opted for:
 Highly: Integration of the criterion between 75% and 100%.
 Moderately: Integration of the criterion between 50% and 74%.
 Weakly: Integration of the criterion between 25% and 49%.
 No: Integration of the criterion less than 25%.
The results of this analysis are presented in Table 1 . Criterion 13-C -Promoting the implementation of activities and supporting the engineering students concerned Figure 1 shows that the 2015 accreditation, specifically the 2018 amendment, better meets the criteria. Indeed, the evolution of several points is very noticeable. Some examples to cite are openness, partnerships and the structure of in-company training. Generally, we note that the number of highly or moderately included aspects has increased from 8 in the 2007 accreditation to 12 in the 2018 amendment.
It is worth mentioning that many elements need improvement such as considering the economic environment when developing, and monitoring teaching or honoring notions of social responsibility, deontology and ethics. Indeed, figure 1 above shows that the proportion of non-integrated criteria went from 13 in 2007 accreditation to 8 in 2018 amendment.
The study of the different certifications allows the realization of the internal approach of the SWOT analysis to highlight the CMPI training strengths and weaknesses.
SWOT Analysis
In the SWOT examination, strengths constitute the positive elements that the organization handles and could employ in the future. Otherwise, weaknesses represent the negative internal aspects that are controlled by the organization and that have a significant margin for improvement. Table 2 outlines the internal procedure of the SWOT method. -Skills to acquire in companies neither described nor specified to students.
-Skills to acquire in companies should be discussed with industrial administrators and detailed to students. -Outgoing international mobility of engineering students is on the rise between 2010 and 2019.
-No reception of foreign students (in the context of mobility).
Criterion 9 (A-B-C)
-Projects and days dedicated to sustainable development organized outside the course programs.
-Concepts of social responsibility, ethics and deontology aren't taught enough. -Career opportunities specified in the accreditation -No provision for career information and advice for students.
-Career opportunities still need to explain to students.
-Guidance and preparation for employment aren't promoted, neither the value of creating activities and supporting students.
The internal process of SWOT analysis allowed highlighting the strengths, and weaknesses of the training. The study also spotlighted how to transform the weaknesses into strengths by complementing partnerships with universities, by creating research alliances or completing teaching program to obtain the learning outcomes, knowledge, skills, and competencies.
The comparison of the different international accreditation systems and criteria allowed carrying out the external procedure of SWOT method. This phase helped highlighting opportunities and threats. Opportunities represent positive possibilities the organization can potentially utilize in the strengths and weaknesses context. On the other hand, threats constitute obstacles or constraints that can prevent or limit development.
The external approach of SWOT study is shown in table 3. -Improve the assessment of acquired skills to know the real level of engineering students -Establish a comprehensive accreditation system and propose its application at a national level
The external approach of SWOT analysis allowed highlighting the threats and opportunities of the engineering education. This study also spotlighted ways to turn threats into opportunities; such as certifying training internationally or studying labor market needs before each new accreditation.
The SWOT study is about ENSEM's CMPI training. The analysis was conducted with the research team members who are from the teaching staff and who actively participate in the accreditation committee of the CMPI training.
SWOT Analysis Results
In SWOT analysis, connecting internal and external approaches is still complex. Strengths and weaknesses can only be discussed relating to the external situation, and conversely, threats and opportunities are defined according to strengths and weaknesses. However, the two charts above served to link, on the one hand, the strengths and weaknesses to examine how the strengths would control the weaknesses and the list of threats and opportunities from another hand, so as to determine how the opportunities would minimize the threats.
The aim of the SWOT decision-making method is to briefly represent the elements that impact the success of a project. In this case study, the final goal of the inquiry consists of improving the student's knowledge evaluation. This is why, in the recapitulation of the SWOT investigation, only the strengths, weaknesses, opportunities and threats that have a direct connection with the learning outcomes and their assessment will be considered.
The analysis of these organization specifications helped us to compile and list the different learning outcomes required in the engineer's training curriculum. Their number and definitions vary according to the certification body.
The decision table method was opted for in order to examine and compare the data relating to our benchmarking. It's Bayes matrix that prioritizes ideas in group. The five-step process approach is choosing the criterion; settling the scoring scale; voting; collecting the results and concluding (Fourmental, n.d.) .
In the first phase, we combined the learning outcomes determined by the accreditation bodies into the four types defined by Peter T. Well from the Council for Higher Education Accreditation (2001) .
The latter are explained as follows:
 Knowledge Outcomes represent the areas of disciplinary or professional content that students can discuss, report and, deploy appropriately.
 Skills Outcomes constitute the abilities to do things acquired by the graduates, such as critical thinking or effective communication.
 Affective Outcomes engage changes in beliefs or the development of values, such as empathy or ethical behavior.
 Learned Abilities involve the integration of knowledge, skills and attitudes in a complex manner requiring multiple elements of learning, such as teamwork or leadership.
We used Bloom's Taxonomy levels which are respectively: knowledge, understanding, application, analysis, synthesis and evaluation (International Assembly for Collegiate Business Education, 2016) as a basis for the mark scale. We have chosen a scoring approach ranging from one to six. The adopted system is the following:

Criterion integrating the "knowledge" level: one point.
 Criterion integrating the "understanding" level: two points.
 Criterion integrating the "application" level: three points.
 Criterion integrating the "analysis" level: four points.
 Criterion integrating the "synthesis" level: five points.
 Criterion integrating the "evaluation" level: six points.
According to the definition given by each accreditation body, the learning outcome may have a score ranging from one to six points.
For example, for the Knowledge Outcomes, EA determines the learning outcomes as follows: "knowledge and understanding of mathematics, sciences, engineering sciences and technologies underpinning their engineering branch."
It can be noticeable that the organization demands that students "know" and "understand" mathematics, sciences … so the mark awarded will be "two points." It corresponds to the highest level stipulated in the learning outcome's explanation which is "understand."
The same procedure was followed for all learning outcomes. Each of the four criteria, knowledge outcomes, learned abilities, affective outcomes or skill outcomes, was scored according to the level required by the accreditation bodies.
If any of the four criteria contains many learning outcomes, the grade received means the average of the marks obtained.
The Bayes grid was then realized, for that the certification organizations have been arranged in columns and the selection indicator in line.
The table below shows the results of the study. After knowledge outcomes, learned abilities, affective outcomes or skill outcomes integration's analysis, it was possible to identify that the ratings of the organizations seem very close, with a slight advance for the Canadian and European ones. What was concluded then is that the CEAB and EUR-ACE have the most complete and demanding list of learning outcomes.
For Morocco, the examination of both the national booklet and the ENSEM's engineering training accreditation showed that learning outcomes are unclearly determined. The various module managers specify the objectives for each unit and the prerequisites to have. However, these definitions remain brief and aren't always communicated to students. It was therefore decided to compare the CMPI branch syllabus with the learning outcomes of European certification body.
Study of Training Programs Related to CMPI Branch at ENSEM
The objective of this analysis is to review the expectations of the CMPI training about learning outcomes at ENSEM.
The benchmarking helped selecting Canadian and European organizations lists as the most exhaustive in terms of learning outcomes.
Since engineering education systems in Europe and Morocco represent similarities, the EUR-ACE Framework Standards (EAFS) was opted for as a reference for this study.
Currently, the competency framework and the learning outcomes index don't exist at ENSEM. However, the accreditation reports specify the expectations and objectives of the modules and the programs.
Then, we considered the CMPI syllabus for 2015 (amendment 2018) and compared it to the various learning outcomes proposed by EUR-ACE (G. Augusti & al., 2011) .
The EUR-ACE Framework Standards (EAFS) define 23 learning outcomes for the second cycle that are grouped into six categories: -Demonstrate awareness of engineering practice health, safety and legal issues, responsibilities and norms; the impact of engineering solutions in a societal and environmental context, and commit to professional ethics (at the more demanding level of the second cycle).
20
-Demonstrate an awareness of project management and business practices, such as risk and change management, and understand their limitations (at the more demanding level of the second cycle).
6 21 -Recognize the need for, and be able to engage in independent, lifelong learning (at the more demanding level of the second cycle). It is worth mentioning that a unit may include many learning outcomes.
It appears from this examination that EAFS number 10, 11, 12, 13 and 21 corresponding to investigation and lifelong learning aren't listed in any modules. It is also observed that for EAFS 19, the health, safety and environmental aspects are integrated in the syllabus unlike those relating to professionalism, ethics and equity.
However, some teachers at ENSEM use these EAFS but don't specify it in the accreditation description.
The analysis also demonstrated that the specifications don't use levels of skill acquisition detailed in Bloom's taxonomy (knowledge, understanding, application, analysis, synthesis and evaluation). Therefore, the descriptions define different paragraphs of the courses and represent only the notions that are taught in each subject.
Finally, in the examination conducted, it appears that even if the learning outcomes are unclearly determined for ENSEM training, several modules include one or more concepts required by the EAFS of the EUR-ACE label.
Knowing that to carry out this study on the learning assessment in Moroccan engineering schools and propose improvements, a Moroccan index of learning outcomes must be set up. Therefore, it is possible to draw inspiration from the EAFS list and adapt it to the Moroccan context.
Conclusion
The SWOT analysis of the CMPI branch accreditation at ENSEM allowed highlighting its strengths. Actually, it lies especially on its openness and partnerships with international operators and universities; the good structure of in-company training; the increase in the outgoing movement of students; the combination of traditional teaching methods and simulations by problem or project. English represents 6% of the program's hourly volume but it lasts insufficient because some engineering schools newly established in Morocco provide some of their disciplines in English.
The SWOT analysis served to detect and identify CMPI branch weaknesses. Indeed, it has no openness or partnership with research and instruction on innovation, business and enterprise creation, social responsibility, or ethics. Besides that, professional conduct remains limited. Teachers exclusively deliver the lessons. The development and monitoring of training don't rely on an evaluation of the sectors and/or trades expectations. Learning outcomes that students must acquire aren't determined nor defined in terms of knowledge or skills.
These strengths and weaknesses highlighted the threats that training may face in the future, notably, the non-recognition of diplomas at the international level or the inadequacy between education and labor market needs.
Through the accreditation analysis, opportunities that ENSEM teaching could benefit from were identified. In particular, proposing a Moroccan certification system that meets worldwide specifications and establishing a clear list of learning outcomes.
It's in this perspective that we conducted a benchmarking study of the different learning outcomes determined by foreign bodies. It allowed us to point out the Canadian and European organizations criteria as the most exhaustive and demanding.
This led us to the examination of the CMPI program at ENSEM with the European label EUR-ACE learning outcomes. This analysis shed light on we could highlight the connection between them and the objectives defined in Moroccan accreditation, focusing on non-integrated elements that should be introduced in Moroccan training.
Finally, to enhance the assessment in its engineering schools, the Moroccan certification system must use learning outcomes. The carried out examination results led to the conclusion that we can employ the European list by adapting it to the national need.
This production can serve as orientation and improvement to Moroccan accreditation. It helps to underline the absence of standards for the evaluation. Indeed, the syllabus doesn't specify the assessment methods, nor study them with companies. Additionally, they aren't founded on criteria that are defined in advance and publicly accessible.
The present paper suggests that a future study proposes a list of learning outcomes adapted to the Moroccan context. This study recommends a reliable evaluation system that reflects the true engineers levels by highlighting the skills acquired throughout the training which will allow the Moroccan engineering degree be internationally recognized.
